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(54) SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 



(57) A non-contact type IC card (100) includes a 
plurality of coil sheets (1 1,12, • • • , 1n). On a surface of 
each of coil sheets (11, 12, • • 1n), an electrically 
conductive layer (L1, L2, • • •, Ln) having a coil-like 
pattern is formed. An antenna coil (L) is formed by plac- 
ing the plurality of coil sheets one on another. In a 
method of manufacturing the IC card (100), tape-like 
coil sheets (110, 120, 130, • • •) with the plurality of 
electrically conductive layers (L1) having coil-like pat- 
terns formed at a certain interval in a longitudinal direc- 
tion and a plurality of feed holes (110b) formed at a 
certain interval in the longitudinal direction are 
employed. The tape-like coil sheets (110, 120, 130, 
• • • ) are pulled out by a roller (31) having a protrusion 
fitting into the feed hole (1 10b). 
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Description 

Technical Field 

[0001] The present invention relates generally to a 5 
semiconductor device and a manufacturing method of 
the same, and more particularly to a structure of a non- 
contact type IC card having no power supply, converting 
radio waves received by a built-in antenna coil to power, 
utilizing it as a power supply and transmitting/receiving 
an electric signal to/from an external data processing 
device and a manufacturing method of the same. 

Background Art 

[0002] A non-contact type IC card has been proposed 
and has become available recently. The non-contact 
type IC card is provided with a semiconductor inte- 
grated circuit device (IC) for storing information (data) 
and receives/transmits information in a non-contact 
manner from/to an external data processing device that 
supplies or utilizes information. The non-contact type IC 
card can be applied as a carnet for ski lifts, a carnet or 
a season ticket for trains or buses, a tag for inventory 
control or the like. With the non-contact type IC cards, 
users do not need to pass the card through a card 
reader at a ticket barrier or the like as required. Only by 
carrying the card and passing near the data processing 
device such as a card examination device at the ticket 
barrier, confirmation and update of data can be 
achieved. 

[0003] Fig. 4 shows an overall perspective view and 
an exploded perspective view of a non-contact type IC 
card as mentioned above (hereinafter referred to merely 
as "IC card"). 

[0004] As shown in Fig. 4, an IC card 500 includes two 
coil sheets 5 and 6, and a base member 7 placed ther- 
ebetween. Base member 7 of a plastic material or the 
like, for example, is placed between two coil sheets 5 
and 6 to secure a certain strength as an IC card. An 
electrically conductive layer L0 having a coil-like pattern 
is printed on a surface of each of coil sheets 5 and 6. 
Coil-like pattern electrically conductive layers L0 are 
connected to each other via a conduction member 8 
such as a spring, thereby forming an antenna coil. Con- 
duction member 8 is embedded in a conduction mem- 
ber hole 7b formed in base member 7. An electronic 
component 4 such as a microcomputer is placed and fit 
into a component mounting hole 7a formed in base 
member 7. Electronic component 4 is electrically con- 
nected to the antenna coil formed as described above. 
[0005] Generally, the IC card with the above described 
structure does not include a built-in battery as a power 
supply. When the person or the object carrying the IC 
card passes near a data processing device such as a 
card examination device located at a ticket barrier in a 
skif ield, the antenna coil receives radio waves sent from 
transmission means of the data processing device, then 



electronic component 4 detects the radio waves and a 
condenser is charged. Thus necessary power can be 
obtained. With the power thus obtained, a semiconduc- 
tor device such as a microcomputer embedded in elec- 
tronic component 4 can be driven and data on fee or the 
like can be rewritten. The status of use of the IC card 
can be confirmed through the data processing device by 
sending the rewritten data to the external data process- 
ing device. Therefore it is possible to pass and guide 
only the entitled persons and objects to a given direc- 
tion. 

[0006] As the data confirmation can be achieved 
through bi-directional transmission using radio waves in 
a non-contact manner, the user does not need to take 
the card out and insert the card into the data processing 
device every time he/she passes the ticket barrier or the 
like. Therefore the user can pass the ticket barrier faster 
and the congestion can be relaxed. The convenience of 
the IC card as described above makes it a prospective 
product for applications in various areas such as motor- 
way fee confirmation. 

[0007] The above described conventional IC card, 
however, has the following problems in terms of per- 
formance, cost, and productivity. 
[0008] With respect to its performance, as the antenna 
coil is constituted only of two electrically conductive lay- 
ers, that is, coil-like electrically conductive layers L0 
printed on the surfaces of coil sheets 5 and 6, electro- 
magnetic induction is weak and only a little power is 
obtained. Therefore, charge of sufficient power required 
for data processing such as data transmission takes a 
long time. 

[0009] Second, with respect to its cost, in the antenna 
coil structure, base member 7 and conduction member 
8 are necessary besides coil sheets 5 and 6. This raises 
the manufacturing cost. 

[0010] Further, with respect to productivity, a step of 
mounting conduction member 8 is required and hinders 
improvement in productivity. 

[001 1 ] Still further, a problem in its appearance exists. 
As conduction member 8 such as a spring is employed 
for the electrical connection of two coil-like electrically 
conductive layers L0, a finished IC card product inevita- 
bly has an uneven surface. 

[0012] Hence, an object of the present invention is to 
solve the above mentioned problems and to provide a 
semiconductor device, particularly an IC card, with high 
performance, low cost, and high productivity, and a 
manufacturing method thereof. 

Disclosure of the Invention 

[0013] A semiconductor device according to the 
present invention includes a first coil sheet with a first 
electrically conductive layer having a coil-like pattern 
formed thereon, and a second coil sheet with a second 
electrically conductive layer having a coil-like pattern 
formed thereon, placed on said first coil sheet. 
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[0014] Preferably the first coil sheet has a front sur- 
face and a back surface, the first electrically conductive 
layer is formed on the front surface, the second coil 
sheet has a front surface and a back surface, the sec- 
ond electrically conductive layer is formed on the front 
surface, and the back surface of the second coil sheet is 
placed on the front surface of the first coil sheet. 
[0015] In addition, preferably the front surface of the 
first coil sheet is glued to the back surface of the second 
coil sheet. 

[0016] Further preferably, a first through hole electri- 
cally connected to the first electrically conductive layer 
is formed on the front surface of the first coil sheet and 
a second through hole electrically connected to the sec- 
ond electrically conductive layer is formed on the front 
surface of the second coil sheet. Here, the first electri- 
cally conductive layer and the second electrically con- 
ductive layer are electrically connected via the first 
through hole and the second through hole when the first 
coil sheet and the second coil sheet are placed one on 
another. 

[0017] The first electrically conductive layer and the 
second electrically conductive layer electrically con- 
nected to each other as described above form an 
antenna coil. 

[001 8] Preferably the semiconductor device according 
to the present invention is an IC card converting radio 
waves received by the antenna coil formed as described 
above to power, utilizing the power as a power supply 
and transmitting/receiving an electric signal to/from an 
external data processing device. 
[0019] In the semiconductor device according to the 
present invention, preferably, penetration holes commu- 
nicating to each other when the first coil sheet and the 
second coil sheet are placed one on another are formed 
in the first coil sheet and the second coil sheet. 
[0020] The semiconductor device according to the 
present invention preferably further includes an elec- 
tronic component provided in the penetration hole. 
[0021 ] In addition in the semiconductor device accord- 
ing to the present invention, preferably, the first electri- 
cally conductive layer and the second electrically 
conductive layer are printed on the first coil sheet and 
the second coil sheet, respectively. 
[0022] The semiconductor device according to the 
present invention preferably further includes an upper 
sheet and a lower sheet respectively provided on and 
below the first coil sheet and the second coil sheet 
placed one on another so as to sandwich and cover the 
first coil sheet and the second coil sheet. 
[0023] In the semiconductor device according to the 
present invention preferably the first coil sheet and the 
second coil sheet are glued to each other by adhesive. 
[0024] In the semiconductor device such as an IC card 
with the structure as described above, as an antenna 
coil is formed by placing a plurality of coil sheets with 
coil-like pattern electrically conductive layers formed 
thereon one on another, a stronger electromagnetic 



induction is generated. Therefore, predetermined power 
required for data processing such as data transmission 
to/from the external data processing device, or data 
rewriting, can be obtained in a shorter time period. 

5 [0025] In addition, in the semiconductor device of the 
present invention, a base member and a conduction 
member such as a spring are not necessary to electri- 
cally connect coil-like pattern electrically conductive lay- 
ers to each other. Thus, the manufacturing steps can be 

10 simplified because the step of mounting a member 
other than the coil sheet is not required. 
[0026] In addition, as the use of conduction member 
such as a spring is not necessary for electrically con- 
necting coil-like pattern electrically conductive layers, 

is no ups and downs are produced on the surface of the 
finished semiconductor device. 
[0027] Thus in the semiconductor device such as an 
IC card according to the present invention, the same 
amount of power can be obtained in a shorter time 

20 period than in the conventional device. As a result, the 
distance required for obtaining the power necessary for 
data transmission, data processing or the like, that is 
the distance for the IC card to pass the external data 
processing device can be decreased. In addition, with 

25 the simplification of the manufacturing steps as 
described above, reduced manufacturing cost and the 
increased productivity can both be attained. Further, the 
ups and downs on the surface of the IC card can be 
reduced. 

30 [0028] A manufacturing method of the semiconductor 
device according to the present invention includes the 
following steps. 

(a) Step of preparing a first tape-like coil sheet and 
35 a second tape-like coil sheet each having a plurality 
of electrically conductive layers having coil-like pat- 
terns formed at a certain interval in a longitudinal 
direction and having a plurality of feed holes formed 
at a certain interval in the longitudinal direction. 
40 (b) Step of pulling out the first tape-like coil sheet 
and the second tape-like coil sheet by a roller hav- 
ing a protrusion fitting into the feed hole so as to 
place the second tape-like coil sheet on the first 
tape-like coil sheet. 
45 (c) Step of placing the first tape-like coil sheet on 
the second tape-like coil sheet pulled out at the step 
of pulling out. 

[0029] The preferable method of manufacturing the 
so semiconductor device according to the present inven- 
tion further includes the step of forming an electronic 
component mounting hole penetrating the first tape-like 
coil sheet and the second tape-like coil sheet placed 
one on another. Here, the method of manufacturing the 
55 semiconductor device preferably further includes the 
step of providing an electronic component in the elec- 
tronic component mounting hole. 
[0030] Still further, the preferable method of manufac- 
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turing the semiconductor device according to the 
present invention further includes the step of placing a 
tape-like upper sheet and a tape-like lower sheet on and 
below the first tape-like coil sheet and the second tape- 
like coil sheet placed one on another so as to sandwich 
and cover the first tape-like coil sheet and the second 
tape-like coil sheet. 

[0031] The preferable method of manufacturing the 
semiconductor device according to the present inven- 
tion further includes the step of pulling out a portion of 
the first coil sheet and the second coil sheet placed one 
on another each including the coil-like pattern electri- 
cally conductive layer from the first tape-like coil sheet 
and the second tape-like coil sheet placed one on 
another. 

[0032] The preferable method of manufacturing the 
semiconductor device according to the present inven- 
tion further includes the step of applying adhesive on 
front surfaces of the first tape-like coil sheet and the 
second tape-like coil sheet prior to the step of pulling out 
the first tape-like coil sheet and the second tape-like coil 
sheet. 

[0033] In the manufacturing method of the semicon- 
ductor device according to the present invention charac- 
terized as described above, a plurality of feed holes are 
formed on the tape-like coil sheet at a certain interval in 
a longitudinal direction as well as a plurality of coil-like 
pattern electrically conductive layers. Therefore, when 
tape-like coil sheets are placed one on another, tape- 
like coil sheets can be easily and securely aligned by a 
roller having a protrusion fitting in the feed hole. Thus, 
successive manufacturing of the semiconductor device 
such as the IC card is possible, whereby the mass pro- 
duction is allowed. Hence, the manufacturing cost of the 
semiconductor device can be reduced. 

Brief Description of the Drawings 

[0034] 

Fig. 1 shows an overall perspective view and an 
exploded perspective view showing a schematic 
structure of an IC card according to one embodi- 
ment of the present invention. 
Fig. 2 is a diagram schematically showing steps 
and being referenced for describing an example of 
a manufacturing method of the IC card according to 
one embodiment of the present invention. 
Fig. 3A is a top view and Fig. 3B is a side view of a 
tape-like coil sheet employed in one example of the 
manufacturing method of the IC card of the present 
invention. 

Fig. 4 shows an overall perspective view and an 
exploded perspective view showing a schematic 
structure of a conventional IC card. 



Best Modes for Carrying Out the Invention 

[0035] Hereinafter, one embodiment of the present 
invention will be described with reference to the draw- 
5 ings. 

[0036] As shown in Fig. 1, an IC card 100 which is a 
semiconductor device according to one embodiment of 
the present invention includes an antenna portion 1, 
and an upper sheet 2 and a lower sheet 3 located on 

10 and below antenna portion 1 such that they sandwich 
and cover antenna portion 1 . Antenna portion 1 is con- 
stituted of a plurality of coil sheets 11,12, • • • 1n of 
synthetic resin placed one on another and having a 
thickness about a few hundred jam. Coil-like pattern 

is electrically conductive layers L1, L2, • • • , Ln are 
printed and formed on surfaces of coil sheets 11,12, 

• • •, 1n, respectively by photolithography or the like. In 
addition, through holes 1 1c, 12c, • • • , 1nc are formed 
on surfaces of coil sheets 11,12, • • • , In, respectively 

20 by photolithography or the like. Through holes 1 1 c, 1 2c, 

• • • , Inc are electrically connected to coil-like electri- 
cally conductive layers L1, L2, • • Ln, respectively 
through predetermined interconnection patterns. Coil- 
like electrically conductive layers L1 , L2, • • • , Ln of coil 

25 sheets 11,12, • • • , 1n are connected to col-like elec- 
trically conductive layers of adjacent coil sheets via 
through holes 11c, 12c, • • • , 1nc, respectively by mul- 
tilayer interconnection technique employing an electri- 
cally conductive metal paste such as silver paste, 

30 thereby forming one antenna coil L. 

[0037] In addition, a component mounting hole 1a is 
formed in each coil sheet in antenna portion 1 . Compo- 
nent mounting holes 1a communicate with each other 
when coil sheets 11, 12, • • •, 1n are placed one on 

35 another. Electronic component 4 is mounted in compo- 
nent mounting hole la. Surfaces of antenna portion 1 
are covered with upper sheet 2 and lower sheet 3 of the 
same material as the coil sheet. 
[0038] Electronic component 4 is constituted of a 

40 microcomputer, a condenser, and so on for detecting 
radio waves transmitted from a source external to the IC 
card, obtaining the power and data, and transmitting 
data. Electronic component 4 is mounted on lower 
sheet 3 directly by a so-called COB (Chip On Board) 

45 technique or via a substrate by TAB (Tape Automated 
Bonding) technique. Further, electronic component 4 is 
electrically connected to an antenna coil L of antenna 
portion 1 via a wire bonding or a soldering bump formed 
in a pad. 

so [0039] As described above, in the IC card according 
to one embodiment of the present invention, antenna 
coil L is formed from coil-like electrically conductive lay- 
ers L1, L2, • • • , Ln, respectively printed on a plurality 
of coil sheets 11,12, ••• ,1n, and whereby antenna 

55 portion 1 is formed. Therefore, the number of coil winds 
is larger than that in a conventional IC card, whereby a 
stronger electromagnetic induction can be generated. 
[0040] In addition, antenna portion 1 has a relatively 
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large strength and flexibility as the structure thereof 
includes a plurality of coil sheets. Hence, antenna por- 
tion 1 serves as the base member in the conventional IC 
card. In addition, coil-like electrically conductive layers 
L1, L2, • • •, Ln of coil sheets 11, 12, • • 1n are 
directly and electrically connected to each other via 
through holes formed in adjacent coil sheets. Therefore, 
in the IC card of the present invention, the base member 
and the conduction member such as a spring required 
in the conventional IC card are not necessary. 
[0041 ] If an even stronger electromagnetic induction is 
needed in the IC card of the embodiment described 
above, coil sheets can be employed in place of upper 
sheet 2 and lower sheet 3. 

[0042] Next, an example of the manufacturing method 
of the IC card of the present invention will be described 
with reference to Figs. 2, 3A and 3B. 
[0043] As shown in Fig. 2, first, rolls of tape-like coil 
sheets 1 10, 120 and 130 are prepared. Figs. 3A and 3B 
show a structure of tape-like coil sheet 1 1 0 as an exam- 
ple of each tape-like coil sheet. As shown in Figs. 3A 
and 3B, coil-like electrically conductive layers L1 are 
formed successively at a certain interval in a longitudi- 
nal direction on the surface of tape-like coil sheet 1 1 0. In 
addition, a through hole 1 10c is formed at an end of an 
interconnection pattern electrically connected to coil- 
like electrically conductive layer L1. Coil-like electrically 
conductive layer L1 and through hole 1 10c are succes- 
sively printed on the surface of tape-like coil sheet 1 10 
by photolithography. At either sides of coil-like electri- 
cally conductive layer LI, a plurality of feed holes 110b 
are formed at a certain interval in the longitudinal direc- 
tion. Feed hole 1 1 0b is utilized for the alignment of tape- 
like coil sheet 110 and for feeding tape-like coil sheet 
110 to the next step. 

[0044] Similar to tape-like coil sheet 110 shown in 
Figs. 3A and 3B, a tape-like upper sheet 20 and a tape- 
like lower sheet 30 shown in Fig. 2 have feed holes cor- 
responding to feed holes 1 10b and formed as rolls. 
[0045] As shown in Fig. 2, a plurality of, preferably 
three to five, roll-like wound tape-like coil sheets 110, 
120, 130, • • • are pulled out and adhesive is applied 
on surfaces thereof by adhesive applying rollers 41 , 42, 
43, • • • . Thereafter, a roller 31 having a protrusion fit- 
ting into feed hole 110b (see Fig. 3A) of tape-like coil 
sheets 110, 120, 130, • • • pulls out tape-like coil 
sheets 1 10, 120, 130, • • • . Then, tape-like coil sheets 
110, 120, 130, • • • are pressed and attached to each 
other by a pressure roller 32, whereby antenna portion 
1 (see Fig. 1) is formed. 

[0046] Next, antenna portion 1 is held by a gripping 
device 33 at upper and lower surfaces and punched by 
a punching device 34. Thus, a first punched portion 
110a shown by a dotted line in Figs. 3A and 3B is 
punched through. Component mounting hole 1a (see 
Fig. 1) is thus formed in antenna portion 1 . 
[0047] Antenna portion 1 and tape-like lower sheet 30 
wound like a roll are pulled out by a roller 35 having a 



protrusion fitting into the feed hole, and electronic com- 
ponent 4 is mounted thereon at a support base 36. 
[0048] Further, together with antenna portion 1 and 
tape-like lower sheet 30, tape-like upper sheet 20 

5 wound like a roll is pulled out by a roller 37 having a pro- 
trusion fitting into each feed hole of the tape-like coil 
sheet, the tape-like upper sheet and the tape-like lower 
sheet, and then a pressure roller 38 presses and 
attaches them to each other. 

10 [0049] Then the successively formed tape-like IC card 
is held at its upper surface and lower surface by a grip- 
ping device 39 and punched by a punching device 40. 
Thus, a second punched portion 1 10d shown by a dot- 
ted line in Figs. 3A and 3B are punched through, 

is whereby a separate IC card 100 (see Fig. 1) is obtained. 
[0050] In addition, a step of forming component 
mounting hole 1a in antenna portion 1 can be elimi- 
nated by using sheets with component mounting hole 
1a previously formed thereon as tape-like coil sheets 

20 110, 120, 130, Although in the embodiment 

described above, electronic component 4 is arranged 
inside coil-like electrically conductive layers L1, L2, 
• • • , Ln, electronic component can be arranged out- 
side the coil-like electrically conductive layer. The 

25 number of tape-like coil sheets placed one on another 
can be optionally set according to the thickness of 
designed IC card 100 and the amount of power required 
for data transmission, data processing, and so on. In 
addition, tape-like coil sheets 110, 120, 130, • may 

30 be glued to each other by fusion according to the humid- 
ity in atmosphere. 

[0051] In the manufacturing method of the IC card 
described above, at the manufacture of the IC card of 
the present invention, the alignment of the plurality of 
35 coil sheets 11,12, • • • , 1 n to be placed one on another 
and the alignment of antenna portion 1 and upper and 
lower sheets 2 and 3 can be easily and securely per- 
formed and successive manufacturing is allowed. 



[0052] The semiconductor device according to the 
present invention can be applied as a non-contact type 
IC card, such as a carnet of ski lift, carnets and season 
45 tickets of trains and buses, or a tag for inventory control, 
allowing data confirmation and update without making 
contact with the external data processing device. 



Claims 

50 

1 . A semiconductor device comprising : 

a first coil sheet (12) with a first electrically con- 
ductive layer (L2) having a coil-like pattern 
55 formed thereon; and 

a second coil sheet (11) with a second electri- 
cally conductive layer (L1) having a coil-like 
pattern formed thereon, placed on said first coil 
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sheet (12). 

2. The semiconductor deuce according to claim 1, 
wherein 

5 

said first soil sheet (12) has a front surface and 
a back surface, and said first electrically con- 
ductive layer (L2) is formed on the front sur- 
face, 

said second coil sheet (11) has a front surface 10 
and a back surface, and said second electri- 
cally conductive layer (L1) is formed on the 
front surface, and 

the back surface of said second coil sheet (11) 
is placed on the front surface of said first coil is 
sheet (12). 

3. The semiconductor device according to claim 2, 
wherein 

20 

the front surface of said first coil sheet (12) is 
glued to the back surface of said second coil 
sheet (11). 

4. The semiconductor device according to claim 2, 25 
wherein 

a first through hole (12c) electrically connected 
to said first electrically conductive layer (L2) is 
formed on the front surface of said first coil 30 
sheet (12) and a second through hole (11c) 
electrically connected to said second electri- 
cally conductive layer (L1) is formed on the 
front surface of said second coil sheet (1 1), and 
said first electrically conductive layer (L2) and 35 
said second electrically conductive layer (LI) 
are electrically connected via said first through 
hole (12c) and said second through hole (1 1c) 
when said first coil sheet (12) and said second 
coil sheet (1 1) are placed one on another. 40 

5. The semiconductor device according to claim 4, 
wherein 

an antenna coil (L) is formed by said first elec- 45 
trically conductive layer (L2) and said second 
electrically conductive layer (L1) electrically 
connected to each other. 

6. The semiconductor device according to claim 5, so 
wherein 



10 

7. The semiconductor device according to claim 1, 
wherein 

penetration holes (1a) communicating to each 
other when said first coil sheet (12) and said 
second coil sheet (11) are placed one on 
another are formed in said first coil sheet (12) 
and said second coil sheet (1 1), respectively. 

8. The semiconductor device according to claim 7 fur- 
ther comprising an electronic component (4) pro- 
vided in said penetration hole (1a). 

9. The semiconductor device according to claim 1 
wherein 

said first electrically conductive layer (L2) and 
said second electrically conductive layer (L1) 
are printed on said first coil sheet (12) and said 
second coil sheet (1 1), respectively. 

10. The semiconductor device according to claim 1 fur- 
ther comprising an upper sheet (2) and a lower 
sheet (3) respectively provided on and below said 
first coil sheet (12) and said second coil sheet (1 1) 
placed one on another so as to sandwich and cover 
said first coil sheet (12) and said second coil sheet 
(11). 

11. The semiconductor device according to claim 1 
wherein said first coil sheet (12) and said second 
coil sheet (11) are glued to each other by adhesive. 

12. A method of manufacturing a semiconductor device 
comprising the steps of: 

preparing a first tape-like coil sheet (1 10) and a 
second tape-like coil sheet (120) each having a 
plurality of electrically conductive layers (L1) 
having coil-like patterns formed at a certain 
interval in a longitudinal direction and having a 
plurality of feed holes (1 10b) formed at a cer- 
tain interval in the longitudinal direction; 
pulling out said first tape-like coil sheet (110) 
and said second tape-like coil sheet (120) by a 
roller (31) having a protrusion fitting into said 
feed hole (110b) so as to place said second 
tape-like coil sheet (120) on said first tape-like 
coil sheet (110); and 

placing said first tape-like coil sheet (110) on 
said second tape-like coil sheet (120) pulled 
out at the step of pulling out. 

13. The method of manufacturing the semiconductor 
device according to claim 12 further comprising the 
step of forming an electronic component mounting 
hole (1 10a) penetrating said first tape-like coil sheet 
(110) and said second tape-like coil sheet (120) 



the semiconductor device is an IC card (100) 
converting radio waves received by said 
antenna coil (L) to power, utilizing the power as 55 
a power supply and transmitting/receiving an 
electric signal to/from an external data 
processing device. 
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placed one on another. 

14. The method of manufacturing the semiconductor 
device according to claim 13 further comprising the 
step of providing an electronic component (4) in s 
said electronic component mounting hole (1 10a). 

15. The method of manufacturing the semiconductor 
device according to claim 12 further comprising the 
step of placing a tape-like upper sheet (20) and a 10 
tape-like lower sheet (30) respectively on and 
below said first tape-like coil sheet (110) and said 
second tape-like coil sheet (120) placed one on 
another so as to sandwich and cover said first tape- 
like coil sheet (110) and said second tape-like coil is 
sheet (120). 

16. The method of manufacturing the semiconductor 
device according to claim 12 further comprising the 
step of pulling out a portion of the first coil sheet 20 
and the second coil sheet placed one on another 
each including said coil-like pattern electrically con- 
ductive layer (L1), from said first tape-like coil sheet 
(110) and said second tape-like coil sheet (120) 
placed one on another. 25 

17. The method of manufacturing the semiconductor 
device according to claim 12 further comprising the 
step of applying adhesive on front surfaces of said 
first tape-like coil sheet (1 1 0) and said second tape- 30 
like coil sheet (120) prior to the step of pulling out 
said first tape-like coil sheet (110) and said second 
tape-like coil sheet (120). 

Amended claims under Art. 1 9.1 PCT 35 

1 . (Amended) An IC card device comprising: 

a first coil sheet (12) having a penetration hole 
(1a) formed so as to surround an electronic 40 
component (4) and a first electrically conduc- 
tive layer (L2) having a coil-like pattern formed 
so as to surround the penetration hole; and 
a second coil sheet (11) having a penetration 
hole (1a) formed so as to surround the elec- 45 
tronic component (4) and a second electrically 
conductive layer (L1) having a coil-like pattern 
formed so as to surround the penetration hole, 
and placed on said first coil sheet (12). 

50 

2. (Amended) The IC card device according to 
claim 1 , wherein 

said first coil sheet (12) has a front surface and 
a back surface, and said first electrically con- 55 
ductive layer (L2) is formed on the front sur- 
face, 

said second coil sheet (1 1) has a front surface 



and a back surface, and said second electri- 
cally conductive layer (L1) is formed on the 
front surface, and 

the back surface of said second coil sheet (1 1) 
is placed on the front surface of said first coil 
sheet (12). 

3. (Amended) The IC card device according to 
claim 2, wherein the front surface of said first coil 
sheet (12) is glued to the back surface of said sec- 
ond coil sheet (11). 

4. (Amended) The IC card device according to 
claim 2, wherein 

a first through hole (12c) electrically connected 
to said first electrically conductive layer (L2) is 
formed on the front surface of said first coil 
sheet (12) and a second through hole (11c) 
electrically connected to said second electri- 
cally conductive layer (LI) is formed on the 
front surface of said second coil sheet (11), and 
said first electrically conductive layer (L2) and 
said second electrically conductive layer (L1) 
are electrically connected via said first through 
hole (12c) and said second through hole (11c) 
when said first coil sheet (12) and said second 
coil sheet (1 1) are placed one on another. 

5. (Amended) The IC card device according to 
claim 4, wherein an antenna coil (L) is formed by 
said first electrically conductive layer (L2) and said 
second electrically conductive layer (L1) electrically 
connected to each other. 

6. (Amended) The IC card device according to 
claim 5, wherein the semiconductor device is an IC 
card (100) converting radio waves received by said 
antenna coil (L) to power, utilizing the power as a 
power supply and transmitting/receiving an electric 
signal to/from an external data processing device. 

7. (Amended) The IC card device according to 
claim 1, wherein penetration holes (1a) communi- 
cating to each other when said first coil sheet (12) 
and said second coil sheet (1 1) are placed one on 
another are formed in said first coil sheet (12) and 
said second coil sheet (11), respectively. 

8. (Amended) The IC card device according to 
claim 7 further comprising an electronic component 
(4) provided in said penetration hole (1a). 

9. (Amended) The IC card device according to 
claim 1 wherein said first electrically conductive 
layer (L2) and said second electrically conductive 
layer (L1) are printed on said first coil sheet (12) 
and said second coil sheet (11), respectively. 
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10. (Amended) The IC card device according to 
claim 1 further comprising an upper sheet (2) and a 
lower sheet (3) respectively provided on and below 
said first coil sheet (12) and said second coil sheet 

(1 1) placed one on another so as to sandwich and 5 
cover said first coil sheet (12) and said second coil 
sheet (11). 

11. (Amended) The IC card device according to 
claim 1 wherein said first coil sheet (12) and said 10 
second coil sheet (11) are glued to each other by 
adhesive. 

12. (Amended) A method of manufacturing an IC 
card device comprising the steps of: 15 



ing the step of pulling out a portion of the first coil 
sheet and the second coil sheet placed one on 
another each including said coil-like pattern electri- 
cally conductive layer (L1), from said first tape-like 
coil sheet (110) and said second tape-like coil sheet 
(120) placed one on another. 

17. (Amended) The method of manufacturing the IC 
card device according to claim 12 further compris- 
ing the step of applying adhesive on front surfaces 
of said first tape-like coil sheet (1 10) and said sec- 
ond tape-like coil sheet (120) prior to the step of 
pulling out said first tape-like coil sheet (110) and 
said second tape-like coil sheet (120). 



preparing a first tape-like coil sheet (1 10) and a 
second tape-like coil sheet (120) each having a 
plurality of electrically conductive layers (L1) 
having coil-like patterns formed at a certain 20 
interval in a longitudinal direction and having a 
plurality of feed holes (1 10b) formed at a cer- 
tain interval in the longitudinal direction; 
pulling out said first tape-like coil sheet (110) 
and said second tape-like coil sheet (120) by a 25 
roller (31) having a protrusion fitting into said 
feed hole (110b) so as to place said second 
tape-like coil sheet (120) on said first tape-like 
coil sheet (110); and 

placing said first tape-like coil sheet (110) on 30 
said second tape-like coil sheet (120) pulled 
out at the step of pulling out. 



13. (Amended) The method of manufacturing the IC 
card device according to claim 1 2 further compris- 35 
ing the step of forming an electronic component 
mounting hole (1 10a) penetrating said first tape-like 
coil sheet (1 1 0) and said second tape-like coil sheet 
(120) placed one on another. 

40 

14. (Amended) The method of manufacturing the IC 
card device according to claim 13 further compris- 
ing the step of providing an electronic component 
(4) in said electronic component mounting hole 
(110a). 45 



15. (Amended) The method of manufacturing the IC 
card device according to claim 12 further compris- 
ing the step of placing a tape-like upper sheet (20) 
and a tape-like lower sheet (30) respectively on and so 
below said first tape-like coil sheet (1 10) and said 
second tape-like coil sheet (120) placed one on 
another so as to sandwich and cover said first tape- 
like coil sheet (1 10) and said second tape-like coil 
sheet (120). 55 



16. (Amended) The method of manufacturing the IC 
card device according to claim 1 2 further compris- 
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